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5(2) | | S0V/78-4-1-31/44
AUTHORS: Xlygin, A. Ye., Smirnova, 1. D., Kikol'egkaya, N. Ae

S

TITLE: The Equilibris in the System U0,(305), = KJ0y - B,0 (Ravno-
vesiya v sisteme 002(303)2 - XJ0; - 320)

. PERIODICAL:  Zhurnal neorganicheskoy khimii, 1959, Vol 4, ur T,
~ pp 1674=1676 (USSR) » |

- ' ABSTRAOT: ' o Tho'. investigation was carried out for the purpose of d‘tcnin- '

ing the optimum conditions for the precipitation of uranius as
uranyl iodate. Table 1 gives the investigation results at 259,
and table 2 those &t 60° The solubility of 'uoz(ao3)2 deoreases

with inoreasing concentration of the XJO, becsuse of salting
out and attains the minimum value at [JOB] = (100 ¢ 0.18)'1
mol/1. A futther increase of the potassius iodate concentration

(up to 2.09.10"'1 201/1) increases solubility as a result of
complex foraation. The dissocistion constants of the ion
002(303)3, the oompound U02(J05)2, and the solubility product

Card 1/2 for 002(305)2 are caloulated. Precipitation of uranium as
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The Equilidria in the Systen noz(.ro,), - x:o, - B0 S0/18-4-1-31/44
i : < .
:02(:03)3 oa:not be used for a quantitative analytical de- v
ernination beoause of the high solubility of the
There are 2 fablea and 5 references, 3 oty'hich .ugt;::ﬁ::h, :

ABUBIITTED: April 7, 1958

Pt & i

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310002-3"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310002-3

oo KIEREEREAEEENR DRSS TSI SAT T WANS BRI ST AT A B RSN 3.3 S T RG-S TS U E SRR IS AR PSSRl

g -

N

A e

5(2)
AUTHORS:

TITLE:

~ PERIODICALs

~ ABSTRACT:

. 05887 :

| , 80Y/18-4-11-40/50 .
Klygin, A, Yo Smirnova, I, Des .1&01"&".; K. A, . -
Investigation of the System 002(105)2 - Bthylene-diamine-

tetrancetio Acid - Water by the Soludility Method

Zhurnal nsorganicheskoy khimii, 1959, Vol 4, Nr 11,
pp 2623-2629 (USSR)

A short pubiiuuon stirvey (Refs 1-6) shows that the ethylene-
dianine-tetrascetic aoid (a4n) yields s0lid compourds with many

netal ions, dut not with the uranyl ion. According to J
H. Brintiinger and Q. Hesse (Ref 3), hovever, uranyl nitrate :
forms with 843 the oolpouml{voz.xzn.xzo tc he solved with

difficulty. The authors tried to determine the solubdility produst
of this compound and the instadility constant of the complex ions
within the range of pE = 2,0 - 8,0, In the theoretioal part, the

- computation of pH, for whioh & maximum yield of vozazn 1_. to be

expacted, as well as of the solubility produot and of the

- dnstabdility constant {s carried out on the basis of ¥, P, Komsr’s
. 4ata (Ref 7). The existence of the compound U0 H,R.E,0 18
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Investigation of the uy-m uo,(lo ), = Bibylens- 807/78-4-11-40/50

diuiu-tctruootio Aotd - 'ttir hy the !olubinty lothod

'oxporinntuny Souimd. and the nlubiuty prolut is dotcniudr
ot P = 3,0 = 4.5 (rengs of saximum yield), The equilidrius in she -
system mnyl nﬂntt « ammonium sal$ of H 4n only ooours after T

nihe days. The ,oon$snt of n‘n wss determined by the potontioutar

of type PPEV-4. Table 1 shows that the solubility mduct is
.constant in the 1nt0rvd of hydrogen ion condentrstion frem -

161072 to 2,5.10" "5 and amounts to (2.320.2). 10°6 at 259, 3
solutions with pH D5,  the solubility of 0,8, R ‘dnoreases rapidly

due to the tbmtion of oomplex compounds. The iutuunty
eonutmt of the ouplox sonpound UO,HR” 18 (7.420.4). 10 at 259,

Other cnphx onpoml do not develep, The negative omn of .
this 1on was eonfirmed by adsorption on the oation exshanger KUs2,
I8 4s oontluded from the experimental results: as the complex den -
no,n ‘only forms as pH D3, various lens can be dotermined by

neans of nn4 ip solutions with a lower p!. The ocsmputatien

Hidde
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AUTHORQS

TITLE:

PERTODICAL:

ABSTRACT:

Card 1/3
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, 30Y/75-14-2-4/27 -
‘lygin' A, Y.o. P"lov‘. Y. K. . :

Investigation of the Arsenazo énonuno-z-usonic Acid-(1-as0-

2)-1,G-dihydromnphthnhno-}. ~disulphonic Acid) Dissosiation

(Issledovaniye dissotsiatsis arsenazo (bon:ol-‘z-uuonou{t-
8)

' kiolon-(1-no~2)-1.a-diokainnrnlm-j,G-Mnul'tokulot

%hnrn;l analiticheskoy khinii, 1959, vol 14, Nr 2, pp 167-173 .
UssR) _

The investigations of the dissociation of Arsenass were gar-
ried out by potentiometrioc and speotrophotonetric methods, .
The optical densities were neasured in a non-recording quarts-
spectrophotometer SFr-11, The potentiometrio titration and

the measurement of the concentration of hydrogen ions were
carried out slectrometrically using the potentiometer PPIV-1,
& saturated calomsl electrode as comparative eleotrode, and

8 quinhydrone- or glass eleotrode., The acouracy of noalurolcatc
was +0.05 pH-unite, The experiments were portorlosdat 2040,5%,
The potentiometrio titration with potash lye showéd that the

end point ocorresponds to the neutralisation of three hydrogen
lona. Arsenaso 1s a weak hexabasic acid. The first three
dissociation constants are closely adjacent and are of the

CIA-RDP86-00513R000723310002-3"
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807/75-14-2-4/21
Investigation of the Arsenazo (Bonzoncoz-arnonto A0id-(1-320-2)e1,B-44-
hydroxynaphthalene-3,6-disulphonic Acid) Dissociation ‘

order of magnitude 10'2 - 10"; the fourth constant differs
distinctly from the first three and the last two constants -

_x4 - 10‘6. The 4wo lnqt'diuaooiation oonstants again are

closely adjacent and are of the order of magnitude 10~'' . 10°12,
8ince the first three and the last tvo dissociation constants
are closely adjacent they could not be quantitatively deterain-
ed by the potentiometric method. For this reason the further
investigations were carried out spegirophotonetrically. I
. was found that the spectrophotometric method 1is well suited

for the determination of dissociation constants if the cor-
responding anions have different molar extinction coefficients.
-The curves of optical density - PH value at the wave lengths
of 370, 500, 520 and 570 By were recorded. These four wave-
lengthe permitted the investigation in the range of the ade
sorption maxima and in those sections of tre speotrun which
are especimlly sensitive to changes in the joncentrations of
the acid and alkaline form of the anions of arsenazo. Froas
‘the optical densitils and the corresponding pH values the
authors computad the molar extinction ooeffioients and the

Card 2/3 dissociation constants of the reagent. They used the method
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80V/75-14-2-4/27
Investization of the Arsensso (Bensene-2-arsonio Aoid-(1-a30-2)-1,8-d1~
hydroxynaphthalene-3,6-disulphonic Acid) Dissociation _

euggested by Komar! (Ref 7). The equations for the computations
are given in this paper. The results of these conputations
are shown in three tabdles. The data of measurement {optical
densities and pH values at 370, 500, 520 and 570 mp) are .
sumnariged in three tables. In a further table the optical
donsities are given which were coaputed from s 414es00iatlion
constants and the extinction coefficients for the Tauges of
existenoce of the individual anions. These data are in good

- agreement with the values read from the curves. There are
5 figures, 8 tables, and 7 references, 6 of which are Soviet.

SUBMITTED: Sepiember 18, 1957
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. ‘ PHASE I BOOK EXPLOITATIO8 .: 80!/5117
Harkoi.‘V; k{."A;*Vﬂ*V1n6§ildbv,'8. V. Yelinson, A. Ye, Klygin,
T and 1. V. Holneyey —

‘Uran, metody yego o f‘déi;hiji‘:Uraniun,‘Mathoda of Detection)
Mosoow, Atomisdat, 1960, 262 p. Errata slip inserted.
16,000 copies printed, : R

‘B4, (Ttle page)s V. K.:Nﬁrkov; Doctor of Chemical Soiences;
.+ Ye., I. Panasenkova; Tech. Ed.1 Ye. I, Mazel'.

PURPOSEs This book is intended for technical personnel of tha
urmimind“‘try LA |

COVERAGE® The book contains systematized material on the de-
‘termination and separation of uranium, Chemical, luminescence,
and radiometric methods for qualitative detection of uranium
in various media are desoribed in detail, The desoription of
methods for the separation of uranium inoludes, among others,
precipitation, extraction, and cation and anion exchange. The
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CH .?daa(,q) D
AUTHORS s Eé!ging A. Ye., Kolyada, ¥. 8.
T17LEs Uranyl Thiosulfate )

PERIODICALS -Zhurm_l neorganicheskoy khimii, 1960, Vol, 5, No. 5, pp; 1170 - 1171

TEXT: It was the purposs of the pressnt paper to clarify whether uranium foras
complex compounds with thiocsulfates, to which the analytical rapid sethod
aocoording to X. B. Yatsinmirskiy and Ye. N. Roslyakova (Ref. 1) would dbe applic-
able. They deternined the solubility in the systea 0028205 - 1023205 320 at

25 + The dissolved ursnium was determined volumetrically, the uranium in the solid
phase gravimetrically, the thiosulfate alwvays iodometrically. The pH vas measured
on a PPIV-1 potentiomneter and an LU-2 tube amplifier, The results are pre-
~sented in table 1, The 3011id phaso always consisted of 0028203.820. No complex

cOlpoﬁnda are formed, The solubility produot of uranyl thiosulfate vas found to
be (3.8320.27).107%, There are 1 table and 5 references, 4 of which are Soviet.

| SUBMITTED:  July 6, 1959 |
Card 1/1 |
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s/o1yso/005/001/029/o43/xx -
B004/B060 .

AUTHORSs  Kiyging A. Ye., Paviovs, V. K.
TITLE Spectrophotometrio Study of the Resotion of co-§102‘ror.attog

of Thorium iithvlinscno-Z-aroouic-aoid-(1-aso-z «1,8+84
hydroxy-naphthalene-3,6-disulfonic Acfd (Arsenaso)

PERIODICALi Zhurnal neorganicheskoy khinii, 1960, Vol. 5, $0. T \///t
: PP 1516 -1521 : . -

b

TEXT: The iuthors nade use ét\opcotroyhoto-itry to oiudy the opticiil
density D in the Th014 « HeR - HC1 - H,O system by means of an Ji-11

- (87-11) speotrophotometer at 2o°c (nan « arsensso). The concentration of
?hCJ‘ vas 19901_0"5 soles, and that of arsenaso 4.73-10‘3 moles. The pH of

the solution was sessured on a glass- and quinhydrone eleotrode by »
--321 (PPIVe1) potentiometer. As is shown by Pig.1, the absorption
saxinun of arsenaso lies at 500 my, and at 580 mu. that of its reaction

product with 2h4’. Sxpcrtlontl further -hovpd'th;t at pH o 1.4 there is 2
Card 1/5 '
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spcctroph6ioicc}xo Stndy of the' "Resotion of s/o //so/oos/bo7/oz9/o45/xx
Co-plpx Formation of Thorium ¥ith Benzene-2-

B004 :
arlonlo-noid-(i-aso~2) 1, 8-dihydroxy-nnphthn1cno~5. 6-disulfonio Lcld
Arocnazo) :
The

folloung pouibh rnotiona were ntnbnuhod: ‘l'h4’¢84ﬂ " = TR 324-"

~‘j\ PHg e 1.9 (1), Th(om)>* « B2 . Th(OB)E,R*, pH__ - 3.1 (2),

| g;p‘*_};n,n’° . wna,n’.'px;.;'- 341.03). Por pH a1 - 3, the following b//_
fcénxszrx. ere written downs Th4* 4 50 . wn(os)” + B, K, = 4.0+10 ‘(4);
: 7.1368 o xsn + B, - 8.5+10"" (5). 2" . 8% . g, X, = 6.9:1072 (¢),
i*i?fi-nd Jgnz' - B4 g, x, . 19410 3 (1), o

S eonplox formation from equilibria (4) - (1)
'} pH * 1.85 van tound. which corr

firncd by thc o.loul:tioq of
\ (chloa .2-4). Thus,
' Th‘ + B

.; : \_Cu-& 4/5

:h-.‘

x Y88 caloculated for the

.nd reactions (1) . (3), R
¢8ponds to resction (1), This was gome’ ;. . .

oquilibrinn oon:tant- x5 g0 ts 2+ and xs 3
?

arsenazo according to cquation N

absorption takes Place at pH « 1.9y the '~

thorin reacts with
432‘ - ThH4R ' Maxivum

T e ey BN Bt

002-3"
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Spectrophotometryo Study of the Reagtion of s/o7yso/oos/oov/029/o43/xx

Complex Formation of Thoriua With Bensene.2. B004/B060 -
usonio-noid-(t-uo-?)-i.a-dihydroxy-ngphthnono-}.G-dhuxroniu Acid
Arsenaso) : : 3

complex toénatzon Sonstant {1, 7.0-106. the molar extinotion coeffioients
are; £590 At 2.26'104, ‘600 . - 1.92. 104, On the strength of these

values, the authors reconmmend Arsenazo ag ap indicator for the complexo.
metrig deteraination of thorium, Optimum concentration of arsenaso for

PHe 1 .2 44 9,404 moles/1. Papers b7 Y. I. Kusnetaoy and A.P.intcznikov f‘
~ Are meationed. There gre 4 tigurea, 4 tables, and 17 Soviet re orences.” i

SUBMITTED, Mareh 10, 1959 - L e
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1

‘of uranyl copperonates and the s0lubility produot of ammonium uranyl

the optical donuity as a function of the wavelength of solutions of uranyl

- Card 1/2

s/ovyu/oos/ooi/ow/ow
B017/B054

' AUTHORS ¢ Klygin, A. Ye., Kolyads, N. S.

 TITLE: . Study of the Reactien of Uranyl ¥With Copperon by Spectro-

~ photometry and Seludility Determinations

PERIODICAL: 2Zhurnal neorganioheskoy khimii, 1961, Vol. 6, No. 1,

rntr. The authors studied the composition and the formation constant “,/”‘
copperonate. Investigations were made on an (P-4 (87-4) opootrophotontnr.‘—
The pH value of solutions was measured by a NTTg-1 (PPTV-1) potentiometer.

The speotrophotometrio studies showed that in the system

002612 - csnslzozn. - nzo soluble uranyl copperonate uoz(c‘nslzoz)a is

formed which has a formation constant L (1.1 » 0.5)-10”. Fig.1 shows

chloride, copperon, and their resotion products. Complex tm.‘,(c‘llslzoz)2 vas

wirmme '-5@
b
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Study of the Resction of Uramyl With Copperon 8/078 61/006/001/012/019
by Speotrophotometry and Solubility Detersina- 3017/B054 :
“tiens : ' ‘

found by determining the optical density at 370 . Pig.3 shows the eptical
density as a funotion of the pH value of the solution. Complex foramationm

and stoichiometrio coefficients were deterained by the method of

I. I. Ostromyslenskiy (Ref.4) and N. P. Komar* (Ref.5). Tadle 1 gives data

for ocaloulating the melar absorption coeffioient of compound . ",/
uoz(csnslzo,), at pH «» 4.9 and 370 ﬁf‘ Tadle 2 gives data and results of

caloulation of the formation constant of uranyl copperonate at 25‘0. On
addition of excess copperonate, the uranyl cepperonate is transformed inte
diffioultly soluble ammenium uranyl copperonate of the composition
134002(06351202)’ and the solubility produot

P - [;])(v0,(cgR,x,0,),] [c6¥%,0;1 = (5.8 » 2.5):10°'. Tab1e 3 gives oz-
perimental data and results of oabeulntton of the solubility produet of
anmonium uranyl coppercnate at 25°C. The solubility of ammomium uranyl
copperonate depends on the pH value of the solution. Quantitative

precipitatien of uranium as amsoniua uranyl copperonate is achieved in a
PH range betveen 4 and 7. There are 3 figures, 4 tadles, and 11 references:
9 Soviet and 1 Csechoslovakian.

SUBMITTED« Ootober 2, 1959

Card 2/2 .
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8/078/61/006/005/002/01%
B121/3208 o

AUTHORS: = Klygin, A, Ye., Paviova, V. K.

TITLE: Bpootroyhotoletrid study of complex formation of tetravalent
plutonium vith arsenazo : _

PERIODICALs Zhurnil:noorganiohéokoy khimii, v. 6, no. 5, 1961, 1050 -‘1054

TEXTs The complex formation of plutonium(IV)-chloride with arsenaso
(benzene~2«arsonic acid(1-ag0-2)1,8-dihydroxy-naphthalene-3,6-disalfo acil)
vas studied apectrophotometrically, The optical density of the solutions
vas determined by the C(d-11 (8P-11) quarts speoctrophotometer in the wave
range from 350 - 800 mu. ?The pH of the solutions vas determined vith the
UNTB-1 (PPIV-1) potentiometer using saturated calomel, glass, and quin-
hydrone electrodes., The ratio of the stoichiometric coefficients in the
complex formation was detormined by the method of I. I. Ostromyslenskiy
(Ref. 8: Ber., gé, 268 (1911)), improved by N. P, Komar' (Ref, 91 2h,
fiz. khimid, 26, 686 (1952)). A complex with a ratio of 1 : 1 of the com-

ponents plutonium : arsenaso vas found to be formed at pH 1,02 and 2,5.
The molar absorption coefficient E, of the reaction products is expressed

Card 1/3
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8peotrophotonmetric atudy of ... . B121/8208 o
"by the equation ¢ 1 (D -BD )
nk - ’

_where 1 = layer thioknese ‘0f the colored oolutton in cm, D, and Dk = opti-

oal density of the solutions, and o1 and op = initial concentration in

mole/1, Thc following values were obtained for the molar coeffioientss : §
B0 ny = 2020 ¢ 10 ana g = 2,17 ¢ 104, Tme folloving formation
constantn vere obtained for the compounds m(on)n &' ana pu(H R)’

3,6 ¢ 106 and 4,8 - 107 The optimum range of oo-plox fomtlon lies at

PH 2,20; with a high arsenazo excess the optical density romains constant
in the pH range 2 = 6. A method of determining plutonium(IV) with arsense
zo in the pH-range 2 - 5 was devised, The determination is carried out

as followss In a 50 ml measuring flask oertain quantities of plutonium(IV)-
-chloride or - nitrate solutions with a plutonium content of 1 - 100 ug

vere mixed with 5 ml of & 1 + 10 -3 ‘M aqueous arsenazo solution, and the
Card 2/3
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- 8/01?61/006/005/002/015
Spectrophotometrioc otudy of ee0 '

pH value of the aolution vas adjusted to 2 «~ 5 by ammonia, The solution

in the flask is made up to 50 ml with water, After 5 - 40 min the optica)
density is spectrophotometrically determined at 590 Bi . The accuracy of
the method is 0,02 a8 Pu/nl. There are 3 figures, 2 tables, and 12 refe-
rencest 10 Soviet-bloe and 2 non-Soviet-bloo, The reference to an English
language pubdbliocation readsas followss K. A. Kraus, F. Nelson, J. Amer,
Chem, 8000. 1_. 3901 (1950) '

SUBMITTED: April 8, 1960
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metric titration of %5+¢10~

e B B e T e S R S e
. : " N 88585
_ : 8/075/61/016/001/018/019
23000 o BO13/B055 T |
-AUTHORS1 xl’gin' Ao Ye., likol'_aqua, N. A,, Kolyadn, N. 3.., and

“Zavrashnova, D. M.

TITLE: Complexonometiic Determination of Tetravalent Uranium Un‘ing
Arsenazo I as Indicator : .

PERIODICALs  Zhurnsl analiticheskoy khimii, 1961, ¥ol. 16, No. 1,
: - pps 110-112 o . _

TEXT: This brief communication describes a method suggested for determin.
ing uranium(IV) by titration with Complexone III which does not require
removal of excess rodnoing agent, The minimum pH at which complexonos.
M solutions of uraniun(IV) can be performed :
vith an acouracy of up to 0.1% was caloulated at PE iy = 1415, using the .4

equation dy K. B. Yatsimirakiy (Ref. 1). Arsenazo I was chosen as indicator !
for optical end-point determination. Arsenazo I forms a dlue compound with
uraniun(IV). Compound formation is a maximug betwveen pH 1.7 and 0.1. At a
PH outside this range, values obtained for uraniuz are low. Reduction of
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Complexonometric Determination of Tetravalent 8/075/61/016/001/016/019
Uranium Uging Arsenaso I as Indioator 3013/B055

uranyl salts to uranium(IV) oan be effeoted wvith sodium acid sulfite, or,
preferadly, with formanidine sulfinio coid H,NC(NE)S0(OE) (Ref. 5). 0.2 g

of formaaidine sulfinio aoid in 0.25 K sulfuric acid at boiling-point ,
Teduces approximately 200 mg of uranyl ions. Table 1 summarises the results ,&gg
of determining uranium 4in solutions of its salts in the presence of

foreign substances. The gravimetrically and the complexonometrically obe
tained data are compared in Table 2, The suggested method permits mccurate
and suffioiently reproducible determination of uranium in its oxides, salts,
alloys vith aluminum, silicon, iron, and beryllium, as well as in aqueous
and tributyl phosphate solution, ' ' ’

1%, 512, 002, 2n?*, 0a®*, ug?*, un?*, or’t, Be?*, 1a3*, and cot

in quantities comparable with uranium content, as vell as up to 30 mg of
tartario acid, up to 35 mg of oitric acid, up to 2 g of sodium sulfate,
up to 1 g of sodium nitrite, and up to 100 mg of hydrazine- or hydroxyl-
amine sulfate do not interfere in the determination of 2 - 115 mg of
uranun, Th¥*, 86, 13", 2x%*, BEM, 0}, ¥, and 002" interfere.
The authors thank V. A. Golovnys and G, T. Bolotova for supplying data’
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on the properties of, formamidine sulfinic. acid ani on the experimental

conditions of uranium reduction, There are 2 tables and 8 references;

3 Soviet, 1 8wi

SUBMITTED:  January 15, 1960
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MRS e B e S L R 4 R W‘?ﬂ.iﬁ%ﬁ?ﬁ’@w&i:ﬁ’A’n‘r‘i‘—&f;'&iﬁﬁ}':‘b:ﬁ'ﬁﬁ}i}?:?';{Gmm BaRast) i- 7 2
‘ 2359 _
- , - 8/075/61/016/003/005/007
- , - B106/3208
R/ 300 : | '
AUTHORS: Klygin, A. Ye,, Zavrashnova, D. M., and Hikol'skaya, X. A,
TITLE: 80puafion,ot uraniua in the fora of aamonium uranyl phos-
phate, and its gravimetric deteramination by annealing it
to 0203P207 ’

PERIODICAL: ~ Zhurnal anslitioheskoy khimif, v. 16, no. 3, 1961, 297-302

TEXTs The suthors determined the product of solubility of ammoniua uranyl

- phosphate (IB4002P0‘-3H20). and devised & method for the graviaetrio uranius

dotqrninatiqn by annealing this ocompound to 0205P207. The evaluation of
the thermogravigram of the oompound !x4002P04u5820, taken by Ye. P. Chersts
venkova, disclosed that the following processes take place during pyralysis:
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. Beparation of uranium ,,. :

2359

Temperaturs range of Lt

the oonversion, °¢ | ~Process
20-120 ﬁn‘uoaPo"5320-wﬁﬂ‘002P0403520f 12.42-12.46 _
275-350 ¥H,U0P0,  ~sDO,HPO, +NH,! 4.46- 4.85|  4.45
500-700 200, HPO -4(002)2920 +B,0t| 2.55- 2.52 2,32
700-1100 : 2(002)23207 -2(0203)9237+021 2.30- 2,19 | 2,24

The ocompound 112051’207 is easily obiained by annealing azzonius uranyl

phosphate, uranyl hydrophosphate, or uranyl prrophosphate at $00°C, Further

temperature rise does not ohange the composition of thie compuund, 0_20,!’2‘07'
is yellow-green, not rosoopio tains 68.21% urani and is h -
oun{ as -ug 1ndlc£tcd § §fr.§1-€r33€n:c".nuyu§. o:?:u:ﬁh oo.ﬁon33°§:°‘

suitable for weighing out in $he gravimetric uranius deteraination, When
heated in.85% phosphorie acid, it diseclves with green color. It was deter-
mined by oxidimetric titration that 50% of the uranium vas present in its
tetravalent form in the solution. Aocording to the authors, the compound

‘ _0u : S
U205P207 is the pyrophosphate of pentavalent uranius 0 >P207 + which

Card 2/10 oy
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8/075 /631 7016/00 3/005/007

B8eparation of urasnium '.;. : _ B106
2+ And U(1V), when dissolved in phonphoric loid.
In tho determination of tho solubility product of ua4uo,‘,ro4a mzo the pH

values vere measured with 8 quinhydrone -eleotrode on a MNTB.1 (pnv.d)
potentiometer. TT ‘s0lubility produot P was ocaloulated fron the equation

P~ [un} [o Po”- 07010y K, K, Ko [a* ]/(x - (Ln’j’.x [a*]z 4

2 73
+2, 2[ +K xzx’) (}) (c - oquiubriu oonoontx;ttion of uraniumj 02
)

cquinhriun con,onntuuon of thmpho.phltol c, - équlibrtu oonoontutiop

, of thc aamoniua iaj., . rhe hydrolyou of the nun.vl ion (x -6.4010‘5) and

the diuoounon of - phoophorio seid 4n thres* -tcp. (x a7.51.10" 3 ,°K -6:2}; K .
}

*10 8, l’-4 8010”7 3) nro oonudorod 1n thiu oonnocuon. The !vdrolynin ot

the aamonium ion could be neglected in the pH range studied. Table!? eimiht
results. The mean value of the solubility product at 25°C 4s P = (3.6

20.4) 10" 6. The quantitative precipitation of uranium in the form of
Card 3/10
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qucrition'ot‘urcniun,...

}',ﬁdii&ﬁ‘ﬁiihjii hosphate 1.‘f00lihli in solutions with pE-» 3, ’Iniitlklil/>(/

W61d eolutdong, avever, -aparingly-'e0luble phaghates of othér metal dony -
copreeipitate with ammonium, uranyl phosphate. By adding.ethylens disamine.
totxfi.c‘ot_ioc acid the seléotivity of the uranium separation may e consider-
ably Iroreased. Table 2 shéws the permiseible sonoentrations ot interfdiing
meteledons which still permit a l.lootivt,§H4002P04~5H20.procipitntion«g-

" FAnally; an instruction 1e.giver, for the preparation of an eastly filteradle

precipitate of asmoniua u:hnyi*phonphct-*nndiz
uran{si‘deterginatiqa: Table 3°gives the-re
analysis of eynthetic mixtures. The :mothoyf)
producible resulie. 7The uranium.losses on

tha sudsequent gravimetrio
of this method in the

®3 ocorrect and mell re.
a$ion of the precipitate..,

. do not exceed O, mg, Table 4 presents the results of the snalysis of nats

ural materiasls by .the method desoribed. The ‘method is useful for the, .

- uranius deteraination in industrial uranium salts, oxides, concentrates,

and .alloys.. Ap _anslyst is able to carry out 10-12 urpnius determinations .
within 6 hours. There are 1 figure , 4 tables, and 8 roaferences:. 3 Boviag.
=bloc and 5_non-sov1bt_-_bfloc‘.‘ . o B
SUBMITTED: March 8, 1960 '
Card 4/10
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KLYOIN, A,Ye,; KOLYADA, N,8,; ZAVRAZHHOVA, D.M,

Reaction of psntavalent molybdemm with (ethylenedismino) tetrasoeti
aqid. Zhnr, MO khim, 16 00s 41442447 n-“ 161, (H}BA ul") °
y (Kolybdcm) (Adetic moid)
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s/05761 /027/001/004/037
B017/8054 - .

AUTHORS: . Qygs Ye. and Kolyads, N. 8.

TITLE: Complexometric Method of Determining Ziroonium Wwith
Xylenol Orange as Indicator

PERIODICAL: Zavodskaya laboratoriys, 1961, YVol, 27, Fo. 1, pp. 23-24'

TEXT: The titration of tireonium with Complexon ueiag xylienol orange as
indicator is very accurate. A 0.25 molar sulfuric aoid solution ig the
optisum, A figure shows the optisum density of the sirconium complex with -
xylenol orange as dependent on the sulfuris goid ooncentration. Exvess

N12804 favors a rapid color change in the point of equivalence. The \/

authors give the acourate ocourse of sirconium determination in alloys. The

zirconiua alloy 1is decomposed either by concentrated drochlorio aoid in -
the presence of 3202 or by sodium bisulfate at 600-800°C. An aliquot part

(2-20 wg of siroonium) is mixzed in & 250 m1 flask with 50 ml of 1M
sulfurio acid and subsequently with 1,5 8 of sodiun sulfate and 80 ml of
vater, and the sample is boiled. 1 ml of 0.05% xylenol orange solution ip -

Card 1/2
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Complexometric Method of Deteraining 8/032/61/021/001/004/037 ‘
Zirconium With Xylenol Orange as Indicator B017/B054 E : sy///
added to the hot solution, and titration is conducted with & 2 . 10°2

molar Trilon B solution until the cherry-red color turns to yellow,
Table 1 shows the results of determination of sirconium in solutions
prepared from sirconium salt in the pressnce of uranium, aluminus, and
iron. The method permits a determination of 1.5 = 20 mg of sirconium in
the presence of 200 mg of uranium, 200 mg of aluminum, and 5 ag of irom.
The ziroonium determination is not disturbed dy the following oati

ons:
. ?0, In, 80, Th, Y, NIQ 00. ‘1, L.’ Ce, Zn, C4, ¥n, “‘. The ions ’02.' B

ceoi', ‘r', an’ ‘fi’f dutrurl::.ﬂfl'here are 1 figure, 2 huu. and 3 tttcﬂno_tg
1 Soviet, 1 US, and 1 Csechoslovakian, : et
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KLYGIN, A,Ye,; SMIRNOVA, L.D. | . :

Solubility of 1,2.dismincoyslohsxanstetrascetic seid {n ammonia

and hydroohloric eeid, Zhur.ob,khim, 32 no.411255-1262 Ap

'62. (MIRA 15:4)
cyolobcnmutuonrboxyno a0id) (Azmonia) (!(ydrochlorio acid)
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KLYGIN, K.Ya.} CRCFAVIEV, G.1.; SMIRNOVA, 1.0,

i

Frotolytic equilibrium of neutrnl red in hydrochloric acid
solutions, Zhur, anal, khim. 19 no.6:657-659 164,
: (MIRA 18:3)
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“acc nmgpso3sze (AN SOURCE COD31  UR/0032/66/032/031/1789/1392
AUTEGR: _Klygin, L. Py Zakhavov, V. 2. ‘3
03.3 ,.nono o | ‘

| . o
'pr718:  Investigation of the adhesive strength of the layers in bizetallio sheets
‘under repoated static loads

|SOURCE: Zavodskaya laboratoriya, v. 32, no. 11, 1966, 1389-1392
70PIC T408; metal oladding, adhesive bonding, aluninua containing slloy

'AS3TRACT: The subject of the investigation were sheets of Steel &h18N10T-aluminum
jalloy A¥g6, vroduced by hot rolling at 375-390°C. The billets were made of theets of
_isteel and aluminum alloy, oclad with alumirum. Tho thickness of the aluxinus cladding
‘of alloy A¥gS bofore rolling in sheets was 1.5-2 mm. The thickness of the aluninua
.sudblayer in tho finished bimetallic sheets was not less than 0.2 mz, The total
‘thickness of the bimetallic sheet was 10 * 1 ma; the thickness of the Agd alloy was
4,95 m, and that of steel Ehi8K10T was 5.6 mm. The rolled sheets before tri=zing
iwere subjected to annealing at 335°C for 2-3 hours. The experimental data are plotted —
ion curves showing the distribution of the 1ife of the samples as a function of the
jprobability of failure under repeated statioc loads. It was established that the
‘transition layer in bimetallic sheets of n18K10T steel A¥gS alloy has a considerable -
lreserve of ductility under shear stress. Orig. art. has: 3 figures,
$B,CODS: 11/ SUBK DATEs none/ ORIG REFs 001/ OTH REF: O0lyps, 420.4
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KLYCIN, L.P.; STEPNOV, M.N.; ZAKHAROY, V.Z.
w

Fatigue resistance.and static arack strength of parts extruded
from the AV alloy of varying purity., Metalloved. i term. obr,

met, no.315.8 Mr 165,
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Using a navigator's ruler for s0lving astronomt

Nor, { rech.flot 14 no,915 8 154, oal prodless,

(MLaA 7:10)

(l_&nt}ca;l Sstronowy--Prodlems, exercises, ete.)
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8/081/61/000/021/006/094
| 3102/3138 Yyl
AUTHORS:  Klygo 4 K. I,, Bogdanov, L. I,

9 Do |

TITLR: Dielecirio inq absorption coefficients of oleic acidr
deternined in ‘the field of 5-om slectromagnetic waves

PERIODICAL: ReFurativiyy shurnsl. IKhimiys, no. 21, 1961, 17, abstrsct
213122 (U;ha f4p. —‘M. obdl, ’.‘o in-ta, v. 92' 19‘0.
171 - 178) g - .

TEXT: The temperature dependences of the real parts of the dielectrie .. .4,
constant and absorption voeffiocients 8( oleic acid were deterained at ~
femperatures ranging froi -20 to +100 C, in the om-waveband. JFor 8‘310!. o
different frequencies both quantities had maxima between 20 and 60°C,

From the data found the total, atomic and orientational polarisations

of oleio acid were deterained. solaxntioa times wore dotor-ig as
different wavelengthe! 0.20+10-10 ge0 &t A = 3.18 om, 0,8¢10~ sec at

64 on.-tii?1.5¢10'1° #e0 at 1,5 ns The molecular volume was 0.6-10'246' o
The anthors consider that oleic acid is asscoiated to a consideradle” .~ :
g:::o:/nnd that the range of maximum absorption lies in the centimeter

2 _
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._“KLIOO. KXo R).ODANOV, L.I.

Eloctrio properties of linolenic acid in a fleld of electronmu

microwaves, Uch, zap. MOPI 92:1179.18% ‘(0. (MIRA 1519)
(Idnolenic lcid--Elootrio properties) (Electronagmuo vaves
i "' ‘ Vo
L W
. ’
| e .
£ ' _ _
' v
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. RAYEVSKIY, K.S.; LYUBIMOV, B,1.; KLYGUL', T.A.

st

LIRS
Pharnacology of triphtasine. Zhur, nevr, i psikh, 64 no. 12
1868.1876 164, (MIRA 1841)

1. Institut farmakologii i khimioterapii AMN SSSR, Moskva,

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310002-3"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86 00513R000723310002 3

34 ST S AR R R S TR R O EA BTSSR R DY WS RN

T S T S S R I S S T B

VIKHLYATEV, Yu,I,j KLYGUL', T.A.
Experimental charactorilt.icn of the spectra of *harmcoloﬂlul'
act.ivity of tranquiligers, Zhur,nevr, 1 psikh, 66 no,)1123-129
166, (MIRA 1911)

1, Otdel po mavleniyu fiziologicheskay aktivnosti nrovykh
produktov khimicheskogo sinteza (zaveduyushchiy - kand.ped,
nauk Yu,I,Vikhlyayev) Instituta farmakologii i khimioterapii
AMN SSSR, Moskva. Submitted June 11, 1965,
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KLYX, ¥, |
High-cap,city centrifuyal ventilators, Pt.1, p.L26, '
GAZ, A T TECHHIXA SANITARNA (Polskie Zrzeszenie Cazownikow, wodociapowSow §
Technikow Sanitarnych) Yarszawa ‘
So. taat European Accessd.ns list Yoi. 5, Yo, 9 Septerter 1756
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Tsifrovaya tekhnika i vychislitel'nyye ustroystva. no. 2. 1962, 19:-31. -

TITLE: Impulse-shaping networks of elerments of digital machines.

< TERAT: The peper describes the development of pulss- producing network§ for

computers in which the potential-impulae system of elements is emgloyed. 'rhc
pulse-produciag network performs a variety of functions, amplification of cadénce
pulse, amplification of pulses transmitted by cable, delay lines, registar (se der)
jates, and other amplifiers, The shaping and gating of pulses was investigat¥d in
detail 1n the course of the deveclopment. Gating invesligated was by d:ode, trfins-
{ormer, diode-transformer with amplifying trziodes, various types of triode glatcs.
( n the

wwiswrrently with this work, ssveral versions of the utiitzation of eiemoents
-vgreds networks of computir g raachines were examined., Foliow:ing theve prelimin-
40y sleps, it was concluded that only two types of pulsc-type elements woere suitable -
for utilization in this system: Tha trigger-starting gate and the shaper gate. The =
two differ characteristically in that the starter gate is a pulse network which-—
- -—-operates on a-potential natwirl whareas the shaper gate is a pulse network which
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significance of end weight of stump in rational
use of phantom for prosth, application (Bus))
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(Ohairman of collective farme speak adout their

: experienpes] Pred
mﬁﬁ" 1.5 svoem opyte [Tula) Tul'skoe knishnoe isd-vo,' 1956, '19“?“u

(Gollective farms) (2L 2013

C v

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723310002-3"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86 00513R000723310002-3

IESTICE PGSRy, CRIRASEE (RESEENG ENESUEURLIR] S e OGN Fg g s R N W N 3] ﬁmw’lmmsm

_KLIKOV, N,

con{ennu of Chelyatinsk velders, Avtom, svar, 18 no.8:78
Ag 165, (MIRA 18511)
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n.nor. lntolay Alekssyevich; nnom. 1.P., ksnd.tekhn,nsuk, retsensent;
M

d.’ DENISOY, ho‘oo insh,, red,}
mom. I.A.. tekhn,red,

CAssendling and ¥elding vork] Sborochno-svsrochnys rsbotys, Pod
‘r-d.x.lau'k«u Ioﬂm. Gos.nsuchno-tekhn,isd-vo meshinostroit,

11t-ry, 1960, g lmohno—pomnumh biblioteka raboohe
. uvershehika, no.2h - {WIRA 142)

(Mlectric welding)
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| ACe NN AI‘6030270*77*"( A ) ~ SOURCE CGDE: UR/0125/66/ 000/00870033/00373 , BN

AUTHOR: _Kiykov, K. A.
ORG: Chelyabinsk Polytechnical. Institute (Chelyabinskiy politekhnicheskiy hutltut)

TITLE: Use of concentuted {point.) heating for increasing the fatigue strength of
velded Joints _ ‘

{SOURCE: Avtomaticheskaya svarka, no. 8, 1966, 33-37
Tgl;}gﬂﬂ;:}ggu rvelding, fatigue strength, stress concentration, heating Y weso Mear
ABSTRACT: The author considers the mechanism of interaction between f.unporary and
permanent stresses induced by point heating on the one hand vith the residual stresses
due to welding on the other as a basis for evalu (at.ing the use of point heating for in-
creasing the fatigue strength of welded jointe.)S Formulas ere derived for determining
the location of the stress concentrator which reduces residual stresses from wveld-
ing. It is shown that heating conditions should be selected so that the conceantrator
; is located in the sector of 145° with respect to the axis perpendiculsr to the action’
+/ lof external loads and as close as possible to this axis and to the plastic deformaticn
‘ 2one. A comparison of theoretical and experimental data shows that local point heating
'is an extremely effective method for increasing the fatigue strength of welded joints
\;hen u;he pcrnotero are properly selected. Orig. art. has: U figures, 1 tadle, 11
orauias. i

SUB CODE: 13/ GUBM DATE: 10Nov6S/ ORIG REF: 010/ OTH REF: 002

tee £91 .70 .ml.‘-:io.lo.m.ah |

R
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_culating residual stresses in steel sheets around holes 7illed by arc-welding.

_perimental teshniques:des¢ ibed. . The material used was 8 mm thick 500.x-100
" sheets of annealed low-carion: steel, with one’ drilled hole of 8 mm diam in the

Pt 4 - _ - . . g

o '3/12%52/000/007/003/01:
~ po4o/p113 _ |

AUTHORS:  Bakshi, O0.A., W

TITLE: Investigation of temperature fields and residual stresses vhen ard ‘
. welding a ;hqle in flat steel sheets o

PERIODICAL! Avtomnticheblmya ﬁar}g, no. 7, 1962, 31-35 : '
TEXT: The described e:;periﬁcx;té confirmed the feasibility of theoretically cal~ g

The calculation method, previously suggested by Bakshi and tased on the theoreti~
cal assumption that the lirear heat source is inwobile, is explained, and the ex-

center. - The holes were rilled by automatic arc welding with an izsobile weld
and a time relay ensuring that the time of arc burning vas constant. The mean
heat quantity introduced into the sheot at given conditions vas measured) and the
1iberating arc onergy oscillographed; the temperature in spots at different ‘dis- ’
tances from the hole was measured by thermocouples. The distribution of radial

Card 1/2
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BAKSRI, 0.A. mmv, Na,

Investiga ti.nc tuput\-n f1e1ds and residual stresses during the
welding-up by elsotric arc of openings in flat steel sheet, Avicm,
‘m. 15 M.7‘31"35 Jl '&. (m 15’7)

1. Chelyabinakiy politekhnicheskiy institut (for Bakshi),
2, Ma 1ssledovateltskiy 1
S-issd o pror-kbo-humloum institut
(Sheet utool—-hldinc) (Thermal stresses)
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Effect of residusl stresses on the fatigue stre htvox o
welded struotures. Avtom.svar. 15 10,10122-31 ng 2. : o

| (MIRA 1111
1, Nauchno-issledovatel'skiy institut tokhno](.ogii. ! )

- mashinostroysriya Chelyabinskogo soveta narodnog ‘sosyaystva: -
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KLYKOV, H.I., insh,

Maximus static force on drum rime of mine hoisting machines. Isv,
vys.uched.sav,; gor.shur. no.8:88-92 '59, v (MIRA 13:5)

1. Tomekiy ordena Trudovogo Krasnogo Znameni politekhnicheskiy
institut. Rekomendovana kafedroy gornoy mekhanild. ’
(Holsting machinery

el

2R ar et
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KLYKOV,‘ N. 1., Cand ‘Teoh 801 -- "Study of M
mm:;: M&"g elevators,” Tomsk, 1961.

(Min of Higher and 8so S8peo R4 R8FSR. Tomsk Order of Labor.
Red Banner Polytech Inst im S. M. Rirov) (KL, 8-61, 244)
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Oy P4Osy STAREDY, PyM, ond KARPOVICH, Ouh, 8

"chﬁ.» in iho Aumctions of the Centrsl ltrmn Systen in Wu
Rypothermia,” published in the Proceedings of the Eighth All.Union Congress of
Physiologists, Biochenists, snd Pharmecologists, Moscéw, 1955.

Abstract 1091961
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KLYKOV, N, V., Cand Med 8ci (diss) -- "The developnent of hypothermy in various

'methods pf supercooling the organism and iome dutn on the reflex regulations

of this proceauf'. Krasnodar, 1957. 20 pp (Min Health RSFSR, Xuban State

Med Inst im R-d Army), 200 coples (KL, Mo 13, 1960, 122)

it
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USSR/Human and Animol Physiology - Thermorcgulation. Te3
Abs Jour : Ref Zhur - Biol., No 7, 1958, 3153b |
Author : Klykov, N.V.
Title ¢ Obtaining Hypothernia by the Mothod of Extracorporeal

Cooling of the Rlood,

Orig Pub : Nauch. Tr. Kubansk. med. in-ta, 1957, 15 (28), 71-81.
Abstract : No abstract.
Card 1/1
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Author
G’-m T Lk Wi ‘!LE,«-Q 4 n
Title

| USSR / Husan and Antsal Fiysiology. Thermregulation. v
~Abs Jour ammbmi.jnom, 1958, No. 69951

Tho- mm«cwmuthbmooonngum

mmshmmnmm L
Orig Pud :nyul mm.uol uu., 1957,%1% uon, bx-&;

Abetract :OuumaubamwomnnahwmmmMMa
rubber:sao through whioh, os.ronhtod water at three-five
degrees,: far.90 mimtes, . At difforent lmh of the drain,
soppersniolml . needls thermosouples vere insmrted. A part
of the experiments involved messurements of tho teapera-
ture of the venous blood flowing from tho hwad through the
Jugular voin. Recardings wero made of tho ressure in tho
oarotid artory and of rospirations. Tho oxporiments wvero
caxrried out und.or othor uno-thoou. Rocovory was induwood

| .,-foia'i‘d»i/_a 6/4&07 MNorrmad W‘?« Fisdoan Jred ﬂ,.,/
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Changes in reflex fluctuations in arterial pressure and respira-
tion during varicus types of induction of hypothernia. Biul,
eksp,biol, 4 med. 47 no.6:11i18 Je '59, (HIRA 12:8)

1. Is knfodry normal'noy fislologii (sav
, + = prof.P.4.Starkov)
Kubanskogo neditsinskogo instituta, Krasnodar. Predstavlena
deyatvitel'nyn ochlenom AMN SSSR Y.H.Chernigovskin.
(HYPOTHRAMIA, off.
- on blood pressure & resp., eff. of mode of
induction (Rus)) ) e e
{BLOGD PRESSUHE, physiol.
z{l‘fl;)t;f hypothermia induced by various methods
(RISPMIO”, physiol.
~nane)
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Nechanised planting of vegetadle seedlings on the "B W' s
State farn, Tekh,v sel'khos, 19 n‘o.i:lzsa L4 .'5931 |

) (Planters(Agricultural machinery))

i
7

(MIRA 1217)

v
L s-i-s&:-@f,‘;%%
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FPANCHRNED, ¥.1.; ELTXOV, P.P.; NUSICHKIN, To.?., kandidat sel'skokhosyay-

stvennykh N
York practices in odtaining hi " '
Tenledolte # no.61h8-52 serage POIAN0 Tiels 4a Tostor Drgyiaes.

1. Agronow kolkhoss imeni Stalina Batayskogo rayona Panchenko
R R R e
(Rostov Province--Potatoes) (for bida). '

CIA-RDP86-00513R000723310002-3"
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- ELIXOV, P.&: )&d Agric 8ci (41ss) <« "Expsrience in introducing the

mechanization of irrigated fruit=groving (under the comditions of the Batay
MI9, Rostov cblast)™, Ianingred, 1958, 16 pp (Min Agric imam, Ianingrad Agric
Inat), 150 coples (XL, No 3, 1999, '183) B
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KLYKOV, P. P., Candidate Agric Sci (d1ss) -- "The cultivation of fruit crops

on the furroved-terrsced surface of soil (under conditions of the area of
sctivity of the former Batay MTS, Rostov Oblast)". Leningrad-Pushkin, 1959.

17 pp (Min Agric m, Leningrad Agric Inst), 140 copies (L, W 24, 1959, us)ﬁ

T e e
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SRR RMERTR T AP LIRS FARIE NS BESEEPESERIIAN ety 3"4?5"‘:‘e’»zf’3’?«?“"-??’33‘:‘{2"}"-:&".Eﬂiﬁfﬁiﬁﬁbﬁmimmfm RETREIE RN
m,.:mkm.urmumomm pauk (Serpukbovskiy rayom); )
; A) Tol., agronom (Berpukhovakly rayon) : : §

Chaminal weed control on the "Bol!shevik® State Farm huheh.
rast. ot vred, 4 bol, 7 mo.311L12 N 62, " T ard 1501)
; (Weed control) .
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RLYKov, SEmew~v IVvANV6VvICH

. - m:mm'kmm
Klykov, Semen Ivanovieh ‘

Telegrafiys. Ch. 3: Mm' Telegre, 'hom |

: . "o ’

Telegraphy) Moscow, Bryas'isdat, 1957, 111(17. 10,% nouus;rl_lub _
Resp. Bl: Tomabavskiy, 3. A.; Bo: Kokosov, Lo Ves Tech. Bl.1 Firsove, 4. 0.

PURPOSE : mmu.muammm.mumm :

phy courses at oommmication teXinikums by the ,
zavedeniysad Ministerstva svyusi Soyusa Bohac) Uprsvieniye uchebaymi
Mnistry of Commmication, UBSR), 58 ( AMuinistration of the

m B

COVERAGE: Special attention is paid to the fundamentals m.m,u...mg..
d?;ur::m ““m‘mdwmw&mm.m
80 forth, mwmm-mwmmmm,
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Telography. Pt. 31 Fassimile Telegraghy ‘

mentioned. Mm9ntumu,d.1dth-m

Forevord
Ch. 1. Prineiples of m.ml. Telograshy
| Ch. 2. Mnixnfom'um m'mmw.“w.
1. Bou.rou of Ught
2 m“‘“ndlﬁmthmm. Light units

3. m-w‘m
be Properties of the lmmn eye
¢+ FPhencmens cn the boundary of tws medis

EBEEEve ww
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